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当x＝0.75时, 室温导电率可达到2.2×10−3 S cm−1. 另
外还合成了一系列的含Si固溶体Li4−xSi1−xPxS4 (x=0.0、
0.2、0.4、0.6、0.8和1.0),当x=0.6时离子电导率最高,
可达6.4×10−4 S cm−1 (27℃)[11].
2011年, Kamaya等[4]报道了Li10GeP2S12材料,其室





















































































































































































































































































缓冲层 正极材料 硫化物固体电解质 电流密度 (mA cm−2) 电极阻抗(Ω) Ref.
Li4Ti5O12 LiCoO2 Li3.25Ge0.25P0.75S4 10 44 [41]
LiNbO3 LiCoO2 Li3.25Ge0.25P0.75S4 10 <20 [45]
Li2O-SiO2 LiCoO2 80Li2S-20P2S5 6.4 160 [46]
LiTaO3 LiCoO2 Li3.25Ge0.25P0.75S4 未知 <20 [42]
Li2Ti2O5 LiCoO2 80Li2S-20P2S5 6.4 100 [47]
Li4SiO4-Li3PO4 LiCoO2 80Li2S-20P2S5 6.4 48 [48]
Li4Ti5O12 LiNi1/3Co1/3Mn1/3O2 80Li2S-19P2S5-1P2O5 3.8 100 [49]
Li4Ti5O12 LiMn2O4 80Li2S-20P2S5 2.6 100 [50]








mA h g−1,且容量随循环进行逐渐发生衰退. 而包覆0.7
mol% ZrO2的材料首圈放电比容量为120mA h g
−1,且在
0.1 mA cm–2的电流密度下,经过50圈循环后还可以保




趋势,改善电池的电化学性能. 其中1.0 mol% LiAlO2
包覆LiNi1/3Co1/3Mn1/3O2正极材料后首圈放电比容量可
达到134 mA h g−1,在11 mA g−1电流密度下充放电400














25℃下电导率为7.74×10−4 S cm−1. Awaka等[59]在980℃
烧结温度下得到了四方相的Li7La3Zr2O12材料 , 其电
导率要比立方相的LLZO低,室温下体相电导率仅有
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图 11    (A) SIMS测得的LiAl0.08Co0.92O2颗粒元素分布结果.
























图 12    c-LLZO-Li界面层的形成. (a)原始c-LLZO样品的原子水平高角度环形暗场STEM图; (b) c-LLZO与Li原位接触后的
HAADF-STEM图像,为了分析,将接触点定为0 nm位置; (c)图(b)中EELS线扫得到的O-K边; (d)界面情况示意图[95] (网络版
彩图)
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Abstract: All-solid-state lithium batteries have attracted great interest, due to its potential to significantly improve battery
safety and realize higher energy density. A solid electrolyte with high Li-ion conductivity, a small electrolyte/electrode
(including cathode and anode interface) interfacial resistance and good strain tolerant is a key component in all-solid-state
lithium batteries. Rational design of efficient electrolyte/electrode interfaces to improve the stability of interface and
significantly decrease the interfacial resistance is one of the key challenges in enabling all-solid-state lithium batteries.
This paper reviews the state-of-the-art development of some solid electrolytes which has received extensive attention,
eg. sulfides and garnet type oxides. Major issues associated with electrolyte/electrode interface of these two type solid
electrolytes are summarized and analyzed.
Keywords: all-solid-state lithium batteries, solid electrolyte, electrolyte/electrode interface, sulfide electrolyte, garnet
type oxide electrolyte
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